INTRODUCTION
Several areas in the Gulf of Mexico (GOM) exhibit great biological diversity, including frontal areas of the Loop current (Richards et al. 1993) , and transitional zones between oceanic and neritic water, in a wide area around the continental shelf-break in the southern GOM (Flores-Coto et al. 1988 , Sanvicente-Añorve 1990 , Flores-Coto et al. 1993 . This paper describes the variation in ichthyoplankton composition and abundance, and the possible causes of this variation at a fixed sampling site at the edge of the continental shelf in the southern GOM.
This transitional area, where oceanic and neritic provenance communities meet, is dynamically complex and exhibits large seasonal variation in the location, extent and composition of ichthyoplankton assemblages (Sanvicente-Añorve et al. 1998 ). The origin of this variation in composition and abundance has not been well studied but is likely due to the mixing of oceanic, neritic and even estuarine water masses.
MATERIALS AND METHODS
Collections used in this study were obtained at a single site at the edge of the continental shelf (Figure 1 ) along the 180 m isobath (19 0 33'5"N, 92 0 37'5"W). Sampling was conducted every 2 hours during one 24 h period in spring, summer and fall of 1992. Collections were taken with paired 60 cm Bongo nets fitted with 505 Fm mesh and calibrated flowmeters. Double oblique tows were made to a maximum depth of 170 m at a speed of 2 knots (1 m s -1 ).
All fish larvae were sorted and identified to the lowest taxonomic level possible. Each taxon (genus or species) was classified according to the habitat most commonly frequented by the adult life stage. Four habitats were considered: oceanic (O); neritic-pelagic (NP); neritic-demersal (ND); and reef (R). The abundance was standardized as larvae per 100 m 3 and presented as the mean of the 24 h cycle. Larval engraulids and gobiids were not considered in our analysis because larvae in these 2 families cannot be reliably identified to genus or species level.
RESULTS
Larvae of 103 taxa were identified in these collections; 57 were oceanic, 9 neritic-pelagic, 34 neriticdemersal, and 3 reef (Table 1) . The oceanic taxa were comprised mainly by members of the mesopelagic families Myctophidae, Gonostomatidae, Paralepididae and Bregmacerotidae. The neritic-pelagic taxa were represented primarily by the Carangidae and Sphy-raenidae. Neritic-demersal forms were represented by species of pleuronectiforms and several perciforms. Mean total abundance of all larvae varied widely among seasons and highest abundances of larvae were collected at night, indicating increased gear avoidance during daylight (Figure 2 ).
Seasonal Variation
Composition of ichthyoplankton assemblages changed seasonally, but the total taxa number collected remained relatively constant. Of the 17 taxa that occurred in all seasons sampled, 14 were oceanic and 3 ABSTRACT Oceanic and neritic ichthyoplankton were examined at a single sampling site at the edge of the continental shelf in the southern Gulf of Mexico. Double oblique tows were made with a 60 cm Bongo net fitted with 505 Fm mesh netting. Collections were taken every 2 hours over a 24 h period during spring, summer and fall of 1992. Fish larvae were described as either oceanic or neritic depending upon adult lifestage habitat. The larvae of 59 taxa were collected in spring (50 oceanic, 9 neritic), 53 in summer (26 oceanic, 27 neritic) and 55 in fall (22 oceanic, 33 neritic). Larvae were least abundant during spring and most abundant in fall, for both oceanic and neritic taxa. Highest abundances of larvae were collected at night indicating increased gear avoidance during daylight.
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were neritic-demersal. In spring, a total of 59 taxa were collected: 50 were oceanic; 9 were neritic-demersal; and 25 taxa occurred only in this season (Table 2) . During summer, a total of 53 taxa were collected: 26 were oceanic; 4 were neritic-pelagic; and 23 were neritic-demersal. Fourteen of these taxa occurred only during summer. In fall, a total of 55 taxa were collected: 22 oceanic; 7 neritic-pelagic; 23 neritic-demersal; and 3 reef taxa. Seventeen of these were found only in fall, and most of these latter were neritic forms (Table 2) . Of the species collected exclusively in fall only one was oceanic.
Collections from oceanic habitat were most diverse during spring when the number of taxa were about 50% greater than during summer or fall. Taxa occurring exclusively in one of the 3 seasons accounted for 9.7% of the total abundance of fish larvae. These taxa together represented 54% of all taxa identified, and most of them occurred in spring. Mean larvae abundance obtained from each 24 h cycle were 20, 42 and 56 larvae per 100 m 3 in spring, summer and fall, respectively (Table 1) . Larvae were 3 times more abundant in fall than in spring, and the abundance of oceanic fish larvae was always higher than those of neritic habitat regardless of season. Oceanic fish larvae abundance and taxa number varied inversely, while the neritic group varied directly (Figure 3 ).
DISCUSSION
Most oceanic and neritic species of fishes in the southern GOM reproduce all year long with spawning peaks in spring and summer (Flores-Coto et al. 1988 , Flores-Coto and Ordoñez-López 1991 , González-Felix 1994 . However, at our study site larvae of oceanic and neritic fishes were most abundant in fall and not in spring and summer as expected based on times of reproductive peaks. Larvae of neritic fishes were particularly scarce in spring, and although the abundance of larval oceanic fishes was also relatively low in spring, the highest larval richness of oceanic fishes was found at this time. These results indicate that our study site is not a major spawning area for either group of fishes. Seasonal variations in larval abundance and taxa richness may be caused in part by seasonal currents. The Campeche Bay is dominated by the presence of a large cyclonic eddy, which varies in size and duration (Salas de León and Monreal-Gómez 1986 , Velasco-Mendoza 1989 , Monreal-Gómez and Salas de León 1990 , Vázquez de la Cerda 1993 . The effects of this cyclonic eddy, in conjuntion with cold winter winds (northerns) and the discharge from several rivers, combine to play an important role in the hydrodynamics of this area. These undoubtedly influence the variation of the ichthyoplankton composition and abundance at our study site. Salas de León et al. (1998) found that the cyclonic eddy modified the position of the principal axis of the Grijalva-Usumacinta front moving it westward in spring, and eastward in winter. These authors showed that strong westward mesoscale currents in spring displace the haline front to the west of the Grijalva-Usumacinta embrouchure, allowing the penetration of oceanic taxa. In summer, the eddy currents are less intense and the coastal front shows its maximum penetration in the GOM establishing a balance between the oceanic and neritic taxa. During fall, the front moves to the east of the Grijalva-Usumacinta axis and the resulting currents move northeastward (Monreal-Gómez and Salas de León 1990), explaining, in part, the higher abundance of the neritic taxa during fall at our study site.
Neritic taxa spawn mainly in mid-shelf areas, shallower than 110 m (González-Felix 1994) . Spawning of some of these taxa, including the sciaenids, is limited to the inner-shelf and these larvae are apparently unable to reach our study site. Larvae of oceanic species were more abundant than larvae of neritic species during each of the 3 seasons examined, indicating a greater influence of oceanic waters in our study area. Highest abundances of larvae were also collected at night, indicating increased gear avoidance during daylight.
In conclusion, our study area is a dynamic region of the GOM as evidenced by the large number of taxa (103) identified. Larvae were least abundant during spring and most abundant in fall for both oceanic and neritic taxa, although the richness of oceanic taxa was greatest in spring. Larvae of reef fishes were rarely found and only 3 taxa were identified.
